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Partial Translation of JP-A-5337967 

Title of the invention^ 
Production of polyvinyl alcohol polymer film 

Column 1, lines 1- 10 
[ClaimCs)] 

Claim 1 A method of producing polyvinyl alcohol polymer film comprising casting an 
aqueous solution of polyvinyl alcohol polymer on a casting base material, and stripping 
resulting dried film from the casting base material, characterized in that the water 
content of the film at the stripping stage from the casting base material is controlled 
under 10% by weight. 

Column 1, lines 13-16 

This invention related to a method of producing, polyvinyl alcohol polymer film 
suitable for on optical component used, for example, as a polarization film or a phase 
difference film. 

Column 2, lines 6-14 

The present inventors have, intensively studied , to achieve the aforementioned 
object; and, as a result, have found out that a method of producing polyvinyl alcohol 
polymer film comprising casting an aqueous solution of polyvinyl alcohol polymer on a 
casting base material, and stripping resulting .dried film from the casting base material, 
characterized in that the water content of the film at the stripping stage from the casting J 
base material is controlled under 10% by weight, and, on the baais of this finding, we have \ 
completed the present invention. 

Column 2, lines 25-34 

In this invention, the water content of the film at the stripping stage from , the 
casting base material is not specifically limited, so long as the water content of the film is 
controlled under 10% by weight. The water content of the film is preferably 3% by weight 
or more, and under 10% by weight, and more preferably 5% by weight or more, and under 
10% by weight. When the water content of the film at the stripping stage from the casting 
base material is less than 3 % by weight, a significantly curled film is obtained and a 
handling in a subsequent manufacturing process may become difficult. 

In this producing method of the invention, a belt - type film production machine or a 
drum-type film production machine explained below can be used as a casting base 
material. 
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Column 5, line 24-column 7, line 2 
[0019] 

[Examples] The following examples illustrate the present invention more specifically. The 
physical properties of the film in the examples and comparative examples were measured 
according the methods mentioned below, 

[0020] Water content: Using the infrared vacuum dryer (made from Sato Vacuum), 2g of 
film was dried at 50 *C and 2 Torr for 2 hours, and computed by the following formula. 

Water content - 100 x (weight of the film before drying - weight of the film 

after drying) / weight of the film before drying 
A condition in such plasticizers such as a. glycerol contained in the fil™ do not 
evaporate, is taken in the measurement. 

[0021] Average thickness , and thickness unevennesa: Samples of 5 points at regular 
intervals in width direction and of 10 points at Ira regular intervals in the length direction 
are taken. Using the contact;type film thickness continuous measuring instrument (made 
from Anritsu Electric), and applying a measuring load of 30g at the end of the detection 
made of a diamond sphere with a diameter of 3mm, the thickness of a film was measured 
at a taking speed of LSmAnin The average thickness of the film was calculated on the 
average of the measured value of the samples of 10 points, .and ^the^thickness-une^ejam^sa^ 



of the film was calculated from the difference of. the maximum of the measured value of 
the samples of 10 points and the •minimum of the .measured value of the samples of 10 
points. 

[0022] Rate of average birefringence and unevennesa of birefringence: Samnlaa of 20 
points in the length direction of a film in 5cm pitch are taken. Using the retardation 
measuring instrument (KOBRA-21 by Kanzrtki Paper. Mfg. Co., Ltd- (tradename)), a 
retardation was measured, and the thickness of a film in the same place was measured 
using a micrometer. This rate of birefringence of the film was calculated by dividing the 
measured value of the retardation by the measured value of film thickness. The rate of 
average birefringence was calculated on the average of the measured value of the samples 
of 20 points, and the unevenness of birefringence was calculated from the difference of the 
maximum of the measured value of the samples of .20 points and the minimum of the 
measured value of the samples of 20 points. . 

[00231 Maximum draw ratio: FVA film with 15cm width was stretched in an aqueous 
solution having a boric acid concentration of 4% by weight at 35 degrees C at a extension 
speed of 0.26 m/min. The greatest draw; ratio when the film can be stretched without 
breaking, is the maximum draw ratio. . 

[0024] Polarization unevenness: The polarization film was manufactured by the methods 
mentioned below using the PVA film obtained by the examples and the comparative 
example. As a dye stuff concentration in a dyeing bath, the weight ratio of iodine to 
potassium iodide was adjusted to 1/10, and the iodine concentration was selected within a 
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range of-l-20g/liter so that single transrnittance was 43%, The concentration of boric acid 
in a bath of boric acid was 4% by weight, and boric acid was also added to the bath for 
stretching so that the concentration :of the boric acid in the bath was 4% by weight. The 
film was stretched at the maximum draw ratio shown in Table. 1. The fil™ after stretching 
was dried in hot air at 50 *C. Polarization unevennees of- the obtained polarization film 
was evaluated through visual observation* 
[0025] Example 1 

100 parts by weight of PVA (degree of polymerization 1750, and degree of hydrolysis 
99.9 mol%), 12 parts by weight of glycerol and water as a solvent were added to obtain the 
homogeneous solution with the water content of 60% by weight (wet basis, the eame is 
applied hereinafter). The fixed quantity of the solution was fed to the die 10, the fil™ with 
75 M m in thickness and a width of lm was manufactured using the belt-type film 
production machine 11, and it was heat-treated with the heat setting machine. The main 
manufacture conditions are shown below. 
Die: 
T type slit die 

Die temperature 100 *C 
Film production machine : 

The belt made from stainless steel 
Length 20 m 
Belt speed 10 m/min 
Dry conditions 

-Initial-temperature'of llrying~100 *C * 
Latter temperature of drying 160 *C 
Drying time 120 second 

Water content of the fil™ at the stripping stage 9*0% by weight 
Heat setting machine : 
Hot air type 

Hot air temperature 160 *C 
Treating time 15 seconds 

Water content of the film outlet .1.5 % by weight 

Water content of the film after conditioning 6.0 % by weight 

The physical properties of the film obtained are shown in Table 1. The thickness 
unevenness, the rate of average birefringence and the unevenness of birefringence of the 
film had are small, arid the etretchability of the film was good. 
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Column 9, line 31 — column 11 

[0031] 

[Table 1] 





Example 


Comparative example 


1 


2 


3 


1 




3 


Water content of the film 
at the stripping stage 
(% by weight) 


e.o 


5.0 


8.0 


20.0 


15.0 


26.0 


Average thickness 
(Mm) 


4 D. A 


7 A ft 


/ O.Q 


HA H 


HA C% 


75.1 


Thickness unevenness 
(Mm) 


1.6 


1,3 


1.4 


4.5 


4:3 


5.5 


Bate of average 

birefringence 

An(X10 3 ) 


€.40 


0.33 


0.39 


1.73 


1.40 


2.00 


Unevenness of 

birefringence 

R(An)(X10 3 ) 


0.09 


007 


0.08 


0,60 


0,40 


0.71 


Maximum draw ratio 
(times) 


5.2 


5,1 


512 


4.6 


4,5 


4.5 


Polarization unevenness 


none 


. none 


none ■ 


much 


slightly 
much 


remarkably 
much 



